
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



49 

Let -j-sinAcos(d—A)-^p/c~D, -~-sm(d — A^)=E. 
:.rD-p = ±E l /(h* -r 2 sin 8 A). 
(D 2 +E 2 sm*A)r 2 -2Drp=E 2 h 2 -p*. 
•'• r=T^, — tt7 ■ 5 a » Dv differentiation. 
:. D 2 h* +J57 2 ft 2 sin 2 A=p i sin 2 A. 

Substituting D and E and reducing p 2 c- sin 2 A -\-2pchp$inAcos(8— A) 
=p 2 c 2 sin 2 .A-p 2 ft 2 . 

:.P i +2pHcos(8— A)=G is the equation sought, and represents a circle. 

Also solved by F. P. Matz. 

248. Proposed by F. P. MATZ, Sc. D., Ph. D„ Reading, Pa. 

What is the equation to the curve on which He the centers of the inscribed 
circles in the right-angled triangles of hypotenuse hi 

I. Solution by G. W. 6EEENW00D, M. A. (Oxon), Lebanon, 111. 

Take as axes the hypotenuse and its perpendicular bisector. Denoting the 
length of the hypotenuse by h, and one acute angle by a, the equations to the 
bisectors of the acute angles may be written 

y=(x+ih)t&n%a, 

y=— (a— £ft)tan(ijr— Ja), 

,,.1 — tanAa 

——(x—ih)-. — - — f . 

v J a + tan£a 

By eliminating a between these equations we get as the locus of their intersec- 
tion, that is, of the center of the inscribed circle, 4(a; 2 +%+t/ 2 )=/i 2 . 

II. Solution by L. S. SHIVELY, Mt. Morris College, Mt. Morris, 111. 

It is evident that the angle subtended by the hypotenuse, and with vertex 
at the center of the inscribed circle equals 135°. Since it is constant and equal 
to 135°, its vertex, and hence the center of the circle, lies upon that arc of a cir- 
cle constructed upon h as a chord, to contain an angle of 135°. Construct such 
a circle and join 0, its center, with A and B, the ends of h. Then Z AOB=90°. 
Also OA—^hy'2. Referred to as origin of coordinates, the equation of the 
circle is 2x i +2y*=h i . 

Also solved by J. Seheffer, E. L. Sherwood, Q. B. M. Zerr, and Elmer Schuyler. 

244. Proposed by 0. W. ANTHONY, Head of the Mathematical Department, DeWitt Clinton High School, 
New York. 

Upon the sides of a triangle as bases isosceles triangles with base angles 
of 30° are constructed. Show that the lines joining the vertices of these isos- 
celes triangles form an equilateral triangle. 
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I. Solution by H. M. ARMSTRONG, Cooch's Bridge, Delaware. 

Let the sides of the given triangle be denoted by the vectors 2a, 2/J, and 
2(a + /J). Let i denote a unit vector perpendicular to the plane of the triangle. 
Then 

/»!=«+-^gta (1), Pi =2a+ft+-^eii3 (2), / , i =r B +/j_«(« + £) (3) 

are the vectors drawn to the vertices of the three isosceles triangles. 

Hence the vectors of the sides of the new triangle are obviously p 2 —p- l > 
p 3 —p 2 , Pt—ps- By means of (1), (2), and (3), we find that (/>«— p 1 ) 2 = 

Hence T(p i —p l ) = T(p 3 —p 2 )=T(p i —p 2 ). Therefore the triangle is 
equilateral. 

II. Solution by G. W. GREENWOOD, M. A. (Oxon). Lebanon, 111. 

Denote the vertices by A, B, C, and the remaining vertices of the triangles 
adjacent to BG, GA, AB, by A', B', C, respectively. I will assume that the tri- 
angles are all exterior to the given triangle. Then 

A'C=a/|/3, B'C=b/i/3, lA'CB'=6QP+C. 
A'B' 2 =i[a 2 +b* -2abcos(60+C)'] 

=J[a 2 +6 2 -a6(cos(7-v / 3sinC)] 

=£[«*+&* +c 8 +2|/3 a&sinC] 

=i[a 2 +& !! +c 2 + |/3 abc/r'], 

where r is the radius of the cireumcircle of the triangle ABC. The result shows 
that A'B' = B'G'=G'A'. The same result will follow if A' and A are on the same 
side of BG, etc. 

Also solved by M. B. Graber, J. Scheffer, and G. B. M. Zerr. G. I. Hopkins refers to solution of 
Problem 96, Vol. 6, No. 4. 

245. Proposed by J. H. M. MACLAGAN-WEDDERBURN. M. A., Chicago, 111. 

Given two lines of fixed length, AB=a, BC=b, perpendicular to each 
other. A line CP is drawn making / BPG=0. AD is the perpendicular to AB 
meeting GP in D. Find by Euclidean construction the angle such that 
AD"eos i + b' z sin 2 is a minimum. 

Solution by the PROPOSER. 

Draw any line CP. Prom B drop the perpendicular BL upon GP; draw 
AM parallel to PC meeting BL in M. Join CM. Then GM i =CL 2 +LM* 
=b°sm' z +AD 2 cos 2 0. The locus of M is a circle described on AB as a diameter 
with 0, the middle point of AB, as center. In order that CM 2 , and therefore 
CM shall be a minimum, the line CM must pass through 0. 

The construction is therefore the following: Bisect AB in 0; produce 
BOA to P so that OP=OC. Then BPO=required angle 0. [Newton's Princi- 
pia, Vol. 2, Section 7, Proposition XXXIV, Scholium.] 



